In this article, we analyse how the debate on the 'refugee crisis' has been constructed in Finnish news media and social media by using big data analytics. The study applies big data with the aim of exploring the dynamics between the mainstream news media and social media and the ways in which these dynamics shape and strategically amplify different understandings of the refugee crisis. The research highlights over-emphasis of crime and threat-oriented themes on refugee issues in social media, as well as illuminates the distinct role of social media platforms in shaping debates through user practices of hyperlink sharing and networked framing. Together these findings suggest that the hybrid media environment provides a possible arena for polarization of the refugee debate that could also be used for political ends.
Introduction
,000 people applied for asylum in Finland, a nearly tenfold increase on the 3,490 applications received in 2014. Although lower than in some other European countries, this number was the fourth largest amongst EU member states in 2015 in proportion to overall population of the receiving country . The arrival of asylum seekers to Western Europe has been framed as a 'crisis' and has produced conflicting and contradictory discourses. Nationalist and racist discourses have been countered by liberal-humanitarian discourses underscoring 'our' obligation to help those in distress (Harrison, 2016; Holmes and Castañeda, 2016) . The 'refugee crisis' has thus amplified tensions among citizens, political parties and EU member states, fuelling xenophobic political movements as well as anti-racist protests and calls for greater hospitality (Chouliaraki and Georgiou, 2017) .
Several studies show that the news on the 'refugee crisis' has been poorly contextualized, framing the crisis in terms of managing the emergency and threat (e.g. Berry et al., 2015) .
However, previous research has largely focused on legacy media, and relatively little attention has been paid to the articulations of the 'refugee crisis' in citizen debates across various online platforms (see, however, for previous research e.g. Siapera et al., 2018) . Moreover, there has so far been little research on how the dynamics between mainstream news media and social media discussions have affected the public debate on refugees.
This research sets out to address this lack by using big data analytical techniques to analyse the topics and hyperlink sharing in both news media and social media. Our starting point is that today's 'hybrid media system' (Chadwick, 2013) , which is characterized by a complex interdependence between old and new media logics, significantly shapes the structure and dynamics of the present refugee debate. In the hybrid media environment, traditional media organisations and new media actors are involved in a dynamic interplay in which news content provides the first input to online debates, further shaping subsequent media coverage (Guggenheim et al., 2015; Zhou and Moy, 2007) , especially through practices of networked framing (Meraz and Papacharissi, 2013; Papacharissi, 2015: 60-61) .
Networked framing in a hybrid media environment
The traditional news media remain a powerful actor in the contemporary media environment, constructing major events such as the 'refugee crisis' as public issues through their reporting.
News-making involves journalists, their news organisations, and their sources in a process of framing which shapes how covered events become represented in news stories (Entman, 1993) .
Due to the privileged position of government officials and politicians as news sources;
administrative and economic concerns, as well as political contests, tend to be favoured perspectives for reporting news events (de Vreese, 2005; Reinemann et al., 2012) . This is also the case with refugee and asylum issues, where criminality, security threats, and economic strain tend to feature as dominant frames in reporting (Greussing and Boomgaarden, 2017) . However, the news media's power to determine how major events are publicly interpreted may have significantly weakened or has at least changed due to the rise of social media, blogs, and alternative online media. In the contemporary 'hybrid' media environment (Chadwick, 2013) , networked actors on these various online platforms regularly appropriate news content, sharing it to their followers while adding comments and views to express their personal values and interests (Bennett and Segerberg, 2012; Meraz, 2011) . Networked publics can thus significantly shape the ways in which news topics are discussed. The notion of 'networked framing' refers to online activities through which new views and values are introduced by non-elite actors to shape how public events turn into a popular story (Meraz and Papacharissi, 2013; Papacharissi, 2015: 60-61) -these activities differ from traditional news reporting.
On one hand, these activities concern the commenting of news stories and the events they report on in the comments sections of online news platforms or on Facebook, Twitter, and other platforms. On the other hand, networked framing is about giving more prominence to given news stories, views, or interpretations through activities such as linking, liking, sharing, and retweeting.
Resulting from these practices of networked framing diverging interpretations of issues and events develop, transform, gain salience, and occasionally clash with each other. In other words, networked framing illustrates how 'culturally -resonant' stories among particular groups and users spread and gain visibility on social media (Jenkins et al., 2013) .
As networked framing involves multiple civil society groups and is not constrained by professional news values and discursive tropes, more plurality is potentially added to the available frames and discourses (Fenton, 2016: 34-36) . This could be particularly relevant for the refugee debate, where the news media has been found to provide lopsided and negative coverage that omits the voices of refugees (e.g. Berry et al., 2015; Greussing and Boomgaarden, 2017) .
The increased diversification of public interpretations enabled by social media, however, may not necessarily reflect any democratic ideals of a public sphere. Instead of the kind of plurality of opinions and interpretive frames advocated by liberal theorists, networked framing may lead to greater political polarization whereby participants are divided into antagonistic camps.
However, academic research is undetermined if and how social media use contributes to political polarization (among others, Adamic and Glance, 2005; Bakshy et al. 2015; Fletcher and Nielsen, 2018) . Polarization phenomena have been identified in some online communities though network analysis (e.g. Adamic and Glance, 2005; Jacobson et al., 2016) . This means that actors link to sites that support their chosen frames and discourses, leading to a highly partisan discussion at the expense of a greater variety of perspectives.
The divergence of frames and interpretations, together with selective use of other sites, can contribute towards selective exposure, whereby content consumers read news stories from only a particular perspective (e.g. Fletcher and Nielsen, 2018; Morgan et al., 2013) . Furthermore, the networked framing, occurring through hyperlinks or link sharing in communities, informs recommendation engines about relationships between different perspectives. This way, the recommendation engines may lead to reinforcement of these filter bubbles as their recommended content is based on particular frames (e.g. Möller et al., 2018; Pariser, 2011) .
Building on the theories of hybrid media environment and networked framing, this paper adopts data science approaches to study the similarities, differences, and interconnections between news media and social media debates on refugees in Finland during the crisis. First, through topic modeling, we assess how the issue of refugees has been framed in news media coverage and social media discussions. Second, we examine how the news media and social media debates are intertwined through linking practices, in particular, how news content is strategically appropriated by users to shape citizen debates on various online platforms. Accordingly, we present the following research questions:
RQ1 What are the topics and themes that frame the refugee issue on the mainstream news outlets and social media? RQ2 How does hyperlink sharing contribute to the framing of the 'refugee crisis' and how does it vary across mainstream media and various social media platforms? RQ3 How do framing and hyperlink sharing contribute to diversification or polarization of the refugee debate?
Data and Methods
The study builds on data drawn from Finnish news media, social media, and online discussion forum platforms between 1 March 2015 and 31 December 2016, during the most intensive period of the 'refugee crisis' i . It allows us to explore how these themes are discussed and what kind of tactics are used to reinforce xenophobic frames. Our dataset consists of 27,504 online news articles from national media (YLE, Helsingin Sanomat, Iltalehti, and Kauppalehti) and regional media (Lännen media, Aamulehti, Kainuun Sanomat, Lapin Kansa, Pohjolan Sanomat, Satakunnan Kansa, and Keskisuomalainen) ii , and in total 1,082,815 unique messages from a variety of social media platforms, including Twitter, Facebook, Instagram and YouTube, as well as hundreds of Finnish online discussion forums and thousands of blogs provided by Futusome iii . The data were collected using six keywords pertaining to immigration and refugees: the standard language words for 'immigrant' ('maahanmuuttaja'), 'refugee' ('pakolainen'), and 'asylum seeker' ('turvapaikanhakija'). Besides neutral words, we decided to include also words commonly used in social media discussions intruder' ('maahantunkeutuja') and abbreviations of 'immigrant' ('mamu') and 'intruder' ('matu'). Excluding these non-neutral words would have resulted in a biased sample.
The sample would not have included social media discussions in Finland that are known to be negative about immigration or even racist, already long before the 2015 'refugee crisis' (see e.g. Mäkinen, 2016; Nikunen, 2015; Ylä-Anttila, 2017) . iv
Framings of the refugee discussion
We utilized topic modeling or latent Dirichlet allocation (LDA; Blei, 2012) to explore topics and themes of the refugee debate (RQ1). Due to the quantity of source data, instead of content analysis or grounded theory method, we opted to apply an unsupervised machine learning approach, which automatically extracts groupings of words in documents (news articles and social media messages) which often appear together v . Topic modeling is an output of two relationships: the first between words and topics and the second between documents and topics. The strength of the relationship is measured through posterior values, ranging from 0 (weak) to 1 (strong). As is usual in the topic modeling process, we pre-processed documents to remove 'stopwords' vi and common and rare words.
The topic modeling algorithms require researchers to choose the number of topics they want the machine learning methods to produce. Debate continues with regard to how to choose the right number of topics (e.g. Chang et al., 2009) . Some have argued that the number of topics is best chosen through the highest interpretability of topics (e.g. Levy and Franklin, 2013) . In this study, we opted to utilize the harmonic log-likelihood criteria (Wallach et al., 2009 ). This is a statistical approach to choosing the number of topics. It reduces some of the biases potentially inherent in the interpretation-driven selection of the number of topics, where the researcher's own ideas of 'right' topics may play a part in the analysis process. This statistical analysis approach produced 100 topics for the social media data and 91 for news data. For further analysis, topics are given an interpretation and labelled. We initially used the 20 highest-ranked words that showed the highest accuracy in the labelling process (Aletras et al., 2017) . During this stage we excluded topics which were hard to interpret per usual approach. For example, some topics were removed due to their arbitrariness. Others did not have enough inner coherence, and some were left out because of lack of relevance to our RQs.
Our final analysis was based on topics with the highest relevance to the refugee debate or broader discussion about immigration, 58 for the social media data and 38 for the news media data. A second labelling was based on the selection of 20 random text examples from 200 documents with the highest posterior values to increase validity (Grimmer and Stewart, 2013) .
After this stage, we grouped related topics together thematically. This thematic grouping enabled us to compare the topics belonging under each theme in social media and news media (these will be specified later in Table 2 ). Furthermore, the themes reveal the discursive contexts that surround the refugee issue.
However, how do these topics correspond to these theory-driven concepts, such as discursive context? As Jacobi and colleagues (2016) and Maier et al. (2018) state, topics do not represent any theoretical concept by themselves. In previous research, topics have been used to analyse themes, frames, issues, or voices (e.g. Jacobi et al., 2016) . Thus, substantive interpretability is crucial with topic modelling. Here we used topic modeling to identify themes (cf. DiMaggio et al., 2013; Ylä-Anttila, 2018) of the refugee debate. The grouped topics constitute these themes of the debate, consisting of several topics. These themes, together with the contents of the topics (the words and text examples) illustrate the discursive context and the frames that were used in the discussion.
Use of hyperlinks in the refugee discussion
While the text analysis helps us understand what topics and themes are prominent, it does not provide information about the relationship the texts have with other mediums (RQ2). However, networked framing always exists in a larger media ecology. To address this gap, mixed-method approaches can be used to understand both the content and structure of online media (Maier et al., 2018; Nelimarkka et al., 2018) .
To understand the relationship between the refugee discussion and the wider media ecology, we extracted hyperlinks in online discussions, and analysed from which pages (origins) links were shared to other sites (targets). This approach is often used to study polarization of online communities (Jacobson et al., 2016) or to understand the relationship between actors (Maier et al., 2018) .
Results

Topic analysis
As shown in Table 1 , news media and social media shared ten themes. Furthermore, news media contained unique topics related to international politics that did not appear in social media discussions. Similarly, social media discussions contained topics that were not covered in the news, including Finland's war history with nationalistic connotations (see below). Three conclusions can be drawn from thematical analysis. First, while the thematic categories were largely shared by both news media and social media, the number of topics in these categories was higher for social media (all the topics and their numbers in social media and in news are listed in Table 2 below) . Evidently, the debate on social media was more versatile in terms of topics addressed. This is not a surprising finding, as networked publics have unlimited possibilities to open new discussion threads and lead the discussion into new directions (Meraz and Papacharissi, 2013; Papacharissi, 2015) and thus in larger volume than news media. In contrast, mainstream news frames selected early on in reporting tend to dominate throughout a news event, leading to less diversity to the debate (Greussing & Boomgaarden, 2017) . Second, our analysis shows that news media and social media had slightly diverging geographical focuses (see Table 2 , themes from 1 to 6). The debate on social media had an apparent national orientation, focusing on the local consequences of the arrival of asylum seekers.
The news media covered the refugee issue from more international perspective and placed the emphasis on European refugee policies. When news media adopted a domestic perspective, the focus of the coverage was predominantly on asylum administration and policies.
Third, social media debates differed from the news coverage in the prevalence of overtly negative, anti-immigrant framings characterized by uncivil arguments, hostile expressions and circulation of negative news and stereotypes. Issues discussed in the news also often had a negative connotation, e.g. through discussing problems or challenges associated with the 'refugee crisis'. However, social media discussions were not nounded by journalistic norms related to professional distance and neutrality. For example, Crime (purportedly committed by asylum seekers and other immigrants) was a prevalent theme in both news coverage and social media (see Table 2 , theme 1). The news media focused on the criminal process, human trafficking, and terrorism, whereas social media debates addressed a wider range of topics, typically with an anti-immigration stance, such as the increase in the number of sexual assaults and other crimes committed by asylum seekers.
Therefore, it was evident that the same themes were framed differently in our two media.
To illustrate these differences, we examined the most commonly used words belonging to the crime theme (see Table 3 below). The news topic 'Crime and criminal process', for instance, contained mainly neutral words such as 'suspect', 'crime', 'police', 'case', 'convict', 'victim', 'sentence', and 'deed'. On social media, related topics typically contained more inflammatory and affective words. For instance, the 'Violent crime' topic was made up of words that all described serious criminal acts: 'assault', 'beat', 'murder', 'attack', 'robbery', 'rob', 'killing', 'indictment', 'abuse', and 'group rape'. The vignettes clearly showed how crime topics were discussed on social media platforms in a sensational manner, combined with an emotional anti-immigration judgement, as well as repeatedly giving visibility to old cases, while the news media based its reporting on current official statistics and police information. Similarly, in reporting on asylum policy and processes (Table 2 , theme 3), the news media concentrated on administrative processes and border control, and the two topics mostly contained words related to officials and legal terminology. In contrast, social media discussions contained a broader variety of topics, including government actions and immigration policies.
Many of these topics contained allusions to a refugee 'flood', 'illegal' migrants, and 'lax' asylum policies, indicating that anti-immigrant views again strongly shaped these debates.
The discussion on societal debate and activism that evolved around the 'refugee crisis'
( Table 2 , theme 2) showed also this pattern. In the news media, these issues were handled with reference to anti-immigration movements, heated social media discussions, and immigration debate, as well as discussions of racism. On social media, the topics within the theme were again more numerous and emphasized polarized views of the social debate with both anti-and prorefugee perspectives. Some topics revealed racist and insulting language used on social media with regard to both asylum seekers and people who are deemed 'too tolerant', as well as antipathy towards legacy news media, which is often believed to be biased, to produce promigration propaganda, and to hide information from citizens. This highlights the conflict-seeking character of the social media debates concerning the refugee issue. While the social media discussions and news media content both focused on negative issues, on social media the intensity and the number of topic threads with negative connotations were both much higher than in news.
It would be, however, too simplistic to claim that social media debates were only negatively coloured. As the social media platforms differ from one another and allow multiple actors to participate, we also found topics that brought up humanitarian viewpoints, such as human rights legislation, pro-refugee initiatives, and the assistance that is needed in receiving the asylum seekers. These topics were, however, in the minority, not only in social media discussions but also in the news content.
Hyperlink analysis
The thematic similarity between social media content and news content is also supported by our findings using hyperlink analysis. The analysis of most linked domains (see Table 4 below) shows that discussions on the 'refugee crisis' concentrated on news content both in social media and in the news media. The most-linked domains were traditional news media websites followed by some of the popular social media and user-generated content services (e.g. YouTube, Facebook, Twitter). The public service news domain YLE was the most frequently shared overall, which is not surprising due to YLE's major role in the Finnish media system and as it offers a wide range of free news content, both nationally and locally. We observed that use of links demonstrated networked framing on different social media platforms. Actors on different platforms appropriated and reframed news content according to their personal, political, and commercial interests (Bennett and Segerberg, 2012) . Varied news media links were most actively shared on social media discussion forums (demonstrating specific personal and political interests), while the news media showed a tendency to link primarily to their own domain (supporting their commercial interests). We could also see that within social media, popular counter media sites, known for their anti-immigration or even openly racist contents, were popular sources of information (mvlehti.net, as well as certain blogs in blogspot.fi). These domain links were not shared at all by the news media.
To analyse the differences between social media platforms, we studied the contents of the most popular direct links on the five most active platforms in the refugee debate: Suomi24, Twitter, Facebook, Vauva.fi, and Hommaforum. The linking patterns on these platforms showed notable differences (see Table 5 below), suggesting that each of the platforms had particular sources they used in the discussion, again indicating the framing values that the users of that platform found central (Meraz and Papacharissi, 2013; Nelimarkka et al., 2018) . Our analysis shows that news content was widely shared on these social platforms, but it was used to serve different purposes in them. On Facebook and Twitter, news stories were shared to provide critical and contextualising information, as well as to promote positive views on the refugee issue, whereas the observed discussion forums used the news and news-like content to spread negative views. The link contents and link-sharing practices, especially on Suomi24 and Hommaforum, suggest that the user practices on these platforms was motivated by antiimmigration party politics or ideologies: the tendency to share content related to Finns party politics and anti-immigration counter media sites was evident. The platform affordances thus allowed or supported the user practices of networked framing, including biased link sharing. Meraz and Papacharissi's (2013) account of the Twitter communications during the Arab spring indicates how the affordances of social media can help networked activists to counter official narratives of events. For these authors, the notion of networked framing seems to carry the promise of increasing diversity, plurality, and participation in public debate. However, as Tufekci (2014) points out, social media platforms are also used by actors to attack others, thus contributing to increasingly polarized information environments. In recent years, the use of digital networks by various conservative, anti-immigrant, and right-wing groups has made it evident that social media can be turned into a tool for limiting the freedoms and rights of others. There is thus nothing inherently democratizing or pluralizing about networked framing as a citizen activity.
Conclusion and discussion
What we see here is a much more contested use of framing.
As seen in the hyperlink analysis, news media sources dominated the debates on social media. However, in this case of refugee debate, they were actively and strategically circulated to strengthen particular viewpoints, enabled by the structures and technologies of the hybrid media environment. The utilization of sources to support different framings can explain the observed versatility of topics in social media discussions in comparison to news content, where there were fewer topics contained within each theme. Partly, this can be contributed to the differences of volume; e.g., there is much more social media discussion on a topic, thus allowing more perspectives to emerge. Furthermore, this analysis showed how networked framing is used to support political interests: the social media platforms hosted by anti-immigrant agents used links to spread their views and contents effectively within their own community. In addition, the ability to create separate communities on social media, for example through hosting online forums or sub-communities within larger social media platforms, demonstrates how online polarization builds in these communities -it emerges due to actors' networked framing of the stories towards particular purposes. Therefore, we see an overemphasis on themes of crime, threat, and fear connected to refugee issues on particular social media platforms.
What is noteworthy, and the subject of further research, is the ways in which, on controversial themes such as crime and rape, the primary definers of the debate emerge from the realm of alternative and counter media. This also highlights the specificity of different social media platforms that seems to engender, through affordances and cultures of participation, different kinds of attitudes, tones, and understandings towards the refugee debate. These different platform affordances can be used to further separate or complicate the debate. The second area for further investigation is integration of the networked framing literature with studies of hybrid media and online polarization studies. Through this conceptual work, we can reflect social media features, such as lack of gatekeepers and different motivations of networked framing, and their implications in the hybrid media environment for polarization. This may help scholars studying the hybrid media environment and polarization to shift the focus from descriptive studies of the media ecology to examinations of individual actors creating these phenomena.
Our analysis shows that the practices of networked framing and biased linking behaviour were effective in shaping the refugee debate in Finland. By observing and comparing the content in both news media and social media with the help of data science, we have been able to demonstrate how the hybrid media system in this particular case created space for polarization of the refugee debate. This was particularly enforced by an active group of anti-immigrant users who were politically motivated. The case therefore shows more generally, how politically motivated groups can make use of the hybrid media environment, also for other, more productive ends.
These results speak about the benefits of triangulation of both content analysis and link pattern analysis to understand how networked framing functions within hybrid media systems.
Furthermore, they show the importance of qualitative steps for understanding the contexts in which the topics emerge.
